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RU 2105128 CI 



Description [OnHcaHxe ■3o6pcrcHX5i]: 

H3o6pcTcajte otbochtch k o6nocrra pouoBTHo-ioanHijpoHHWx pa6or (PHP), a hmchho k cnoco6aM 
BoocTaHoaneHMH rcpuenniHOCTH o6caflHwx kqtiohh. 

Mn Deepen czzoco6 DoarraHoanenHH repuervptaocra o6ca^Hbtx kotiohh, auoonajomaft cnycx kojiohhu 
Bacocso-KounpocoopHbOC Tpy6 (HKT) hxdkc rarrcpsana HapymcHHH otfcaflHOB kojiohhw. 3asa«ZHBaHKe 
TaMnoBBp yroq cro pacrsopa o HKT npa orapfarroM 3aTpy6HOM npocTpaBcroe, nojrt-ew HKT Dtjnrc 
pacueTHoro yporew TaMnoHHpyKxnero pacreopa b cKBajaxrae, npo^annHBauHe TaMxxomspyion^ero pacroopa 
3a o6ca^Hy» KQjiaKHy npn saspbtTOM 3arpy<SH0M npocrpaacTBC 

HcnocraTKH aHanora oaavnotiaioTCH b tom, *rro, BO-nepBtix. npojjacKa Tawnoroipyiomero pacreopa b 
3asonoHBoc npocTpaacTso B03M02KHa tojdjKO nofl bucokhm H36biro*iHbiM ^ ana am cm, <rro H€6e3onacEO jjjih 
qejiocTHocTH ocnvoBoft iacni ooca^BoA kojiohhw, BO-DTopbtx ro-3a yca^o<iHocTH Tawnoaapyiomax 
uarepaanoB peqynwra fnnBHOCTb onepanHft He npeBbnnaeT 50%. 

Haxoonee 6nH3KHM a ksoopctchek) no TexHBroecaoft cyxqpocTH hewhctch cnoco6 ycraoocKH miacTfafpH b 
mrrcpoane HcrrpCMcrmHOCTH oticanBoA kohohhu nyrew nepexpHTKH aoaw BerqAimpancra BSHyrpH 
njiacTupeM B3 MerajunraecKoa Tpy6bi c nocjie/jyroinBM ee pacnmpeHHCM 3a ewer coqffttBHH rofibiroMBoro 
hutch** (2|. 

HenjocT&TOK bsboctboto cnoco6a 3aKjD0RaeTCH b tom. tto nnacTfaipb BunojnieH ro vtcranna, a oto He 
no3oojiRCT MarepBan nnacTwpH oaflaajmBaTt* b cehih turn TpcmjKHy b o6caflHOH kojiouhc 

3a^ana 3axjirazaeTcsi b noabnneHHH 3$4*kthbhocth peMOBTHo-H30JiHqpoHHbix pa6or npn oflHOBpeuefleou 
chhxchhh Tpy^ooaxparr. 

nocraBTicHHaH 3a«a^a /jocTHraercH tcm. *rro b cnocooe, BxnnrcaxHneM nepespMTHe 3obm HerepMrnanHocTH 
o6caAHHX aoJioHH H3HyTpH njiacrbipcu, BHnwmfRHHM b BBf\c jje$opMHpyeMoft TpyfSw, pacnmpcBHc 
nnacTbipn no Boea H^iHHe nyreM cos^aHHA h36wto^hoto ^aaJicHsw, b Kanecroe ne^opMHpyeMoft Tpy6w 
Hcno7u>3yjcyr TpytSy H3 TepuonnaCTOTBeuno MaTepnana, a K36brro<ZHoe ^anncimc ooG^axyr 3a ewer 
pacmHpcHHH cauopasarpcBaionierocH h pacnmpHiomerocH uaTcpaana. KoropbCM oanojiHHioT Tpy6y H3 
TepuonnacTHUBcro MarcpHana nepefl nepcspwrncu 30hw hctcpmcthhhocth oocohhoh kq/iohbm. B Ka^ccTBe 
TepuonnaciOTHMX) MaTepnana HcnoiibsyioT norocrnuieH, a b xatiecTBe caMopaaor^Bajon^roc* a 
cauopacniHpa»n^crocH MaTepnana ncnonboyioT CHTB - cuecb H3BecTKOBy» jum ropHMX h oyposboc pa6or. 

CHTB npcmesHxrr, rnagHboi oopasoM, npa paspymeman nporaux xpynrax MaTepnanoB (cicanbHbie nopoflbi), 
6eroHHb<x a KC7ie3o6eTaHHbuc mwenHH. aavaaHbix Kna«<«. ajih Ao^brasi npnp<«Boro hamhh. Oh 
npeRcraanHer cooaft nopomxoo6pa3Hbdl a ePo pa wmH h HeHspbiBoonacHUft waTepHaji, Aajompa c Bqnoft 
KaenonHyx> peaggH P (pH 12). lips cxeonmamai aqpomKa CHTB c BoppA o6pa3ycroi cycneaoKH (pa6owaH 
r>jwr^) 1 KoropaH. 6ynjMH 3ajnrra b ranyp, cnenaHHbdl b o6bcirre, DajyiesameM paopymaoDO, c Terae&neM 
BpeueHH cxBsTUBacrcR, TBepffccT, oHHOBpoieHHo yBCJiHYBBaRCb b o^beMe, yDernracHHC o6nbcwa - cne^CTBHe 
n^paraqHH kouuohchtob, Bxe^mnKX b cocrao CHTB, npHBO^BT k pa3G>rniK> b mnype rH^paranpoHHoro 
naancKHfi (6onee 40 MIT a). Uof\ pfiAcmaDm. rB^paramaonBono flaanenHH b Tene o&btxra. paaaaBaioTCH 
BanpHSCHSiH, npMHtyyngge k ero pa3pynjcsHio 13]. 

Ec/nx cycnciKMDO CHTB 3amm> b Tpy6y ho TepMonnacnnHoro Ma-rcpHajia. to ccrt> M3 MaTepHana. 
pa3MHrca»merocH upu HarpesaHBH, 3arepMeTH3HpoeaTi> kohibj, to tiepes 1»6 «i BavnaercH peaxoHH c 
Bbg^eneHHCM Tenna h pacxmipeHHew CHTB. Teroia bjj^cjihctch ffocraTonHO. «rro6bi pasorpeTb Tpy6y pp 110 - 
120 °C, a 9T0 Bbnne Teuneparypu, npn xoropoA* Hanprnep. uojiHsniTieH pa3MHr*taeroi h npoHBUHer 
DQswmcHHyio ieg yw ecT b > Tpy6a yBenirasBacTCH nnaMeTpe 6c3 pospymeBBH, a b cnyttae ee 
DpcnBapHTenuHoro cnycxa b czuoaxmiy b soay HercpueTsnHOcrii oocannoa kojiohhm c HarHTOM 
npiamuaeTCR x oocanHoft KonosHe, TepxoiuiacTM*mbia uarepHajx npoHHsaer b cbhdx xtxh TpenjHHy h nocjie 
oKOfnasm pcasnjoi h HopuannsanHH Tewneparypbi sarBep^eeaeT h ooecnenHBaeT Ha^eJKHyio h3qjihhhk) 
noBpesAeHHH d o6cajjiioft kojiohhc. 

npKuep peanHoanKH. npeflnarioxHM. «rro na r/iy6HHe 400 m MDcnnyaTamsoHHaH aonoHHa ^BaMcrpovi 146 mm 
c TOjmjHBOft creeoa 8 mm HMeer TpetqpHy mapaHoS 2 mm h jymHOtt 2 m. 

Eepyr nonxsranesoByxi Tpyoy n/xHHoft 4 u c HapyxHkcu HHauerpoM Ha 2 mm mthhttt BHyrpeHHero 
nHaMrrpa oocanHoft KonoHHbi b HHTepBane KerepMemHOCTH (t.c. 128 mm) h TorauHHOH ctchos 6*8 mm. 
3arjiymaioT hhtkhhA xoneu Tpy6. roroBHT cycneH3KK> CHTB, jytn nero 6epyr 100 sr nopomaa h 30 n 
TexmnecKoA boh>i. CycneH3JO0 3ejusBaxyr b najmsTHneHoayio TpyCy. repMenoapyioT Bepxraifl xoneq, TpytS h 
Ha KonoHHe HKT hjih TpocHKe Tpytiy cnycaaioT b 3ony HerepMenraHOCTH ofcanRoft kojiohhw. 

Mepeo 1.5 m HavoraaercH peasunH h hpomcxohht paoorpes h pao^yBaKHC nonH3THjieH08oa Tpy6bi Bnnorb 
h/ih oonpHKocHOBeuHH co cTCHKaMH oocaAHOH kotiohhu. Bonce Toro, nocKOJHJsy MarepHan Tpy6bi 
pa3MHTReH t oh npoHHKaeT h b xpemtmy, tokhm oopannM ^onammTenbHO ee repMenuapyer. 
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nocjic okohtohhh peaKUBE. KOTOpaR nporcxaeT 0,5 - 1.0 cxoaMHy ocraartH»T d nosoc Ha 4 - 5 i 
DoocraHOBncHHH Tcadcpaxypw h 3arocpflCBaHHH nonHynmcaoBoft Tpy6w. 3axeM Kanoinry HKT nra 

TpOOtK, HA KOTOpbOC DCTlftCTWpb 6bCT diyil^CH D CKBaXHHy, nOQHKWaiTT Hft DOBepXHOCTb. B CXB&JKHHy 

coycsaxxr sojioaay 6ypwubHbix Tpy6 c u anorafiapaTHbiM Typfotiypou, rojiotom hjih $pe3oft h pa36ypnBax>T 
rcpwrcTroapyiompc janu n conepmmoe nonmnoieHOBCrfl TpytSw. KonoHHy (SypHjitebix TpytS nn/PTnuaioT. 
ripoH3oo^RT onpcocoBKy o6ca«Haft KonoHHbi oorviacao fleftcreyKXHHM BHcrpysmiHU. 

npcHwymocTBa npc^yiapaeMOfX) c n oco6a ocROBUBam>TC*i Ha tola, «tto noBpcagmcBwe b o6cajnroft kojiohhc 
K3orapyercH 6anec h^cmho aa ckt npomoaiOBeHHH uarepnana nnacrupn b cekh\ huh Tpenpoay. K Touy 
kc nnacTupb ro chhtcth^cckopo uarepHana ^cjipobc^hcc, Tas xas hc nojjnepmen Koppotum. 

Mcto^hhkh KH^opuainm: 1. BnaxcBtFi B.A., YMer6aen BT. Cnpajxranm uacrepa no itanHrajrhHouy 
peuosrxy cxBxsam. M-. Hejjpa, 1985, c.163. 

2. Aaropcaoe CBHAtraibCTBo N 1601330, CCCP, kji. £ 21 B 29/10, 1990 - nporonm. 

3. MHcrpyicqKH no npHMCHcmao cmcch sosecTKOBOfl juih ropHboc n 6ypoBt*x patxrr (CMTB). Ha^. AO 
"CrpofofaTepnaHbi", 7 c. 
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Claims [<Dopuyna H3o6pereHKH]: 

1. Coooo6 eoocrraaoancHHH rcpmrrEpmocTM ofcaoHfaoc kojiohh. autmaxxnjBA ncpcxpunsc dohm 
HerepueTBOBocrB H3ayTpH nnacrwpeu, BbuxMHtHHbtu b bmjjc /jafcopuHpyewoft Tpy6bi, n pacampeBHe 
mucrupfi do ecefl ;ym»e nyrot co^araoi H36brro*nraro /jaBnemu*. armraauuijifluH t«u. ito b Ka<aecrBe 
/jc$op*oipyewoft Tpy6bt Banmoynr Tpy6y ks Tepuonn aeiiraHor© uaTepaana, a Kstifarixjuuoe /jaaneHHe 
cocy^aioT 3a chct pacnmpesHfl caMopa3orpcBa»mcroca h cairfopacampHioiijerocH warcpaajra, KoropbiM 
3anonHOTox TpyCy as TepnonnaenrxBoro uarcpHana ncpc^ ncpcxpbiTHew ocm* HerepifeTsftzuocm o6ca^Hofi 

KOJIOBBbl. 

2. Cnoco6 do n.l, oTJDftiaiomHficH tcm, tto b Ka^ocrec irpMannacTiryBart) Ma-repiiana HcncjiKjyirr 
mnB9TVM8. 

3. Cnocoti 00 nn.1 H 2, OT/nraaioimiftcH Tew, uro b Kattecrse cawopaaorpesaioincrocH b 
cauopaaxrapfDozxQerocsx icaxepnana xcnojibsyKrr CHTB oiea> K3BecTK08yx> jym ropehoc h 6ypoaux pa6or. 
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Drawlng(s) [tJeprexH]: 

XapaKTepiiCTWica CHfE 



XapaicrepMCTwca 


3HaMeHne 


1. BoAO-cMeceBoe oTHoaieHMe cycneH3MH 


0.3 


2. Pacxofl nopouuKa Ha 1 m 3 ofrbeMa, r 


1.8 


3. PacreKaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. rijiOTHOCTb cycneH3MM f r/CM 


1.8 


5. BpeMfl Havana peaxuHM rviApaTaunw npu 




TeMnepaType 20-25°C, mhh 


okoho 90 


6. TeMnepaTypa caMopa3orpe Banna, °C 


6onee 100 


7. CqeaneHMe ksmha c Tpy6ofi, MFla 


5,0 


8. ConpoTHB/ieHHe tcaMHfl (fcwnbTpamw boau, Mfla 


5onee 60,0 


9. flaBneHne npw paciuwpeHMM, Mfla 


flo 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self- expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from X A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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